. INTRODUCTION
In recent years, the growing enthusiasm for the use of mathematical models as aids to regional planning derives less from the proven adequacy of such than from the high speed mechanical accuracy with which mathematical models improve the planner's ability to generate sound policy and effective programs. Nowadays, we know the regional problems to be complex social and economical mechanisms of public facilities, transportation and communication networks, of the rapid concentration of population in the metropolitan area, of the markets for land, housing and even human resources intertwined with the processes of the metropolitan community.
Thus, considering this progress, the analysis of areal concentration is the field that is most difficult in research and is unsolved.
Then, it is becoming more important that we analyze the descriptive generalizations based on social and economic empirical structure of regional problems. The builder of a descriptive model has to replicate the relevant features of an existing regional environment or of an already observed process of regional changes.
And he must be more explicit in detailing the exact functional forms of his structual relations with the generating empirically relevant output from empirically based input.
We prefer to deal with statistics of mass behavior and properties of regional structures.
The macroanalysis consists in large part of descriptive generalizations based on empirical structures.
In this paper, we describe the mathematical standard methods for analysis of areal concentration and apply the methods to analyze the concentration of population and commercial function in the Hokkaido area.
MEASUREMENTS OF AREAL CONCENTRATION
In the studies of regional science, various kinds We define the notation of this method as follows :
the set of distribution ratios of nonbasic magnitude index j against the coefficients of concentration {bi} . the set of shift ratios of areal concentration between basic year and next census year.
We rank {Si} in smaller number order and designate {Si} with new number order j.
Where
In this case, the ratios of the basic magnitude X are plotted on the horizontal axis and the ratios of the nonbasic magnitude Y on the vertical axis against j.
This indicates that the distribution of the curves is concentrated regularly as time passes.
According to a combination of the Distribution Analysis and the Time Series Analysis, we can analyze the changes of the distribution percentages of the economic indexes as time passes .
In this case, bi is the function of time ti.
Where bi = g(ti)
In general, the function g is a nonlinear function . This analysis becomes the standard time series analysis if, and only if, the function g is linear . (4) Interaction Analysis
This analysis is the method calculating the degree of the connection between every pair of the subarea in the studied region.
And by this method , we can define the comming area and the living area . nating subarea j.
the set of ratios of the demographic energies between a central originating subarea i and any terminating subarea j. Where dii is the distance which separates i area and j area, and Pi is defined the potential of area i.
If a metropolitan traffic study is being conducted, distance of terms much more significant than physical distance.
the set of the differential quotients between the actual trip and ideal trip between fix i0 and any subarea j.
We rank Ti0j in smaller order and designate Ti0k with the new number order k. Q indicates the expansion of concentrated area of the central area i.
According to a combination of the four methods mentioned above, we can analyze the function of the nodal region.
When we compare the two percentages distributions of areal concentration, we must have the common units of classification, for example, prefectures, counties, cities, census tracts.
One of the most useful sets of data in the regional analysis relates to the population distribution. And the past and current materials on the population distribution are generally available for political administrative functions of regions.
The regional analysis of population begins with the study of areal differences of the population distribution.
Since it can provide a fundamental concept of activities of human beings.
In this chapter we shall discuss primarily the empirical laws of the areal concentration of population in the Hokkaido area. Table  1 This discussion has used population as a measure of mass. But if the actural inflow trips is to be studied, it is apparent that the employed persons and persons attending school tend to be more significant indices of mass.
Then we propose to investigate the inflow trips to Sapporo city by the Interaction Analysis the graph of the Interaction Analysis is shown in Fig. 5 . This graph indicates the relation between the actual inflow trips and the expected trips to Sapporo city for the employed persons and persons attending school.
We let P, represent the population i area and especially Po the population of Sapporo city. di. is the time distance from Sapporo to each town. The expansion of concentrated area Q(E) increases from 0.2073 to 0.2848 during five years.
It gives the following characteristic points. The areas where the inflow to Sapporo increases from 1960 to 1965 are not only the areas in the neighbourhood of Sapporo city, but also Ebetsu, Chitose and Thobetsu. Then, it has made a remarkable expansion of the comming area of Sapporo.
Ebetsu city and Chitose city are situated in 20 km and 40 km at the east and south of Sapporo city as satellite cities.
In addition to the fact that it has made a remarkable development, the characteristic feature is that it is a residential quarter for the professional & clerical workers who have their jobs in Sapporo.
The investigation of the previous residences of immigrants in such cities has relation to the distance between their previous areas and Sapporo city. In addition, it is indicated as an exceptional aspect that the drift to the city covers the regional-wide area (Gross Sapporo area).
Finally, as far as a comparison of the areal concentration of population of the 46 prefectures and the total cities in Japan, the reader may refer to the author's paper".
AREAL CONCENTRATION OF COMMERCIAL FUNCTION
In recent years, many new cities have come into existence and central cities have expanded their city areas absorbing their surrounding rural villages.
In such a new city area, consumers change their former living condition and consumer habits.
As for commercial activities, many arguments have been presented in as much as many economists are much more likely to think in terms of marketing. They work from a theory of individual choise and have their own version of the market models. Finaly, as far as a comparison of the areal concentration of commercial functions by scales, the reader may refer to the author's paper46) .
CONCLUSION
In summary, we have investigated four methods about the areal concentration analysis and applied them to the actual data of population and commercial trades in the Hokkaido area.
From the facts described above, we may conclude three points very briefly. First, according to the Time Series Analysis of the concentration of population, it appears to be Table  2   Table  3   Table  4 Fig . 11 Time Series Analysis of Wholesale 
